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(57) Abstract 

Novel aromatic ring derivatives represented by general 
formula (I) or pharmaceutical I y acceptable salts thereof. Because of 
having hypoglycemic and PDE 5 inhibitory activities, these 
compounds and salts thereof are useful as remedies for impaired 
glucose tolerance, diabetes, complication of diabetes, insulin- 
resistant syndrome, polycystic ovary syndrome, hyperlipidemia, 
atherosclerosis, cardio-vascular diseases, hyperglycemia, 
hypertension, angina pectoris, pulmonary hypertension, congestive 
heart failure, glomerular diseases, tubular interstitial diseases, renal 
insufficiency, atherosclerosis, angiostenosis, peripheral vascular 
diseases, cerebral stroke, chronic reversible obstructive diseases, 
autoimmune diseases, allergic rhinitis, urticaria, glaucoma, diseases 
characterized by disordered intestinal motion, sexual impotence, 
nephritis, cachexia, pancreatitis, post-PTCA reconstriction, etc. In 
said formula (1), Nu represents a 5- or 6-membered aromatic ring; 
ch } and ch 2 represent each a cross-linking group; and A represents 
an aromatic ring. 
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tf^tDN-^iM h\ ^us.s;;k ^>»^;k hU^^u;i/ 

(^UIi4H-l, 2, 4-h<J7»;u;W 1H-1, 2, 3 - MJ 7 

2 h - 1 , 2 , 3-hv?yy , rh7';y;v mx-ft ih-t h7^y 

-1,2, 4-h'J7i'^k 2, 5-ytFD-l, 2, 4-h'J7^r;Vf 

) m 1 

-g.mm? 1 7iM4 flsswr s 3 z&s 8 u < « 5 xt± 6 m<D$&mmm%- 

-^Jl^l^S2MSt>*^ii^l73rM3M^^1-S7^Ml 2M. L < 

ii9xiii 0 mo)^mmm^m.mm& ($?£u<«-3ig) , my^w** 

-^HUM^ 1 7bm 2 MSt>*^*^ 1 7}M 3 m*G? -5 3 75M 8 U < 

•9-^^^'J;U (0Ox.fcfl , 2, 4-#*W7*JV)W 1, 3, 4 -^t-^r-y-^T- 
VU;K 1,2, 5-**Vi?T"J V)im)m ; 
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-mmm? i urn 2 mRvmmm? mm 3 m*m?z 3 7bm 8m, *f£l<b: 
5 xfct 6 m<D&mmmmm&, u -^m ; 

-«E«tS : ?lJ>S2«2aa f sa*JK ; ?l»S3fflMf 5 7 75S1 2m, $?*u< 

-ttfUS^ 1 73rS 2 fflXtfSJRIii^ 1 72rS 3IS%f5 3 73rM8 I, U * U < & 

\/»J;K f7WJjl/ (Wilttl, 2, 4-f7y7^'JiK 1, 3, 4-^ 
1,2, 1,2, 3-f7^7V'J;^) 

-BKMJS-? 1 73rM 2 fiXVSJRJS^ 1 75M 3I^t5 3 8 Ms *?* U < fci 
5 Xfc* 6 £<Z)fl&Ri&lR$9M£ N mZMrf-TV V i?-Jim ; 

-ttSJi^? 1 ISSftl, 3 81, S b < tt 5 X tt 6 M©^ *&Rrtfc&iiU5£ 
7Dt;n7r;k -fvr^x^r^ BHIS^;!/^^^ 

1- (X12 2-) 7tF + i'ifAxXT;K 1- (XJ±2- 
x Xtt3-) 7*h*S/7D^x7rM 1- (Xtt2-* X&3-. X&4 
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-) 7t h^i/7f;i/xxf^ 1- (X&2-) 7Pttx;i/^-^i/xf;i/x 
*y")is l-(xt±2-. x«3-) t*z^^^*/rDt;n7f;i/, 1 

- (X&2-) ^'j;i/^-df-->ai^;b3i^^;K 1- (xfci:2-) -fv^f u;b 

^Jri/l^jUXrM 1 - (Xfcfc2 -) -( )U**cis ^?-)],^X^Jl,, 1 

i- (x(i2-) ^>^y^;u^-^r^^;i/jt^^;u 
^.tt2-3-Fxf;i/x7r;k 2, 2, 2 - h »J ^ p djx.^;^;*^;!/^) ; 

^l/x^yJK 1- (XJi2-) p< h^^pb^^n^^-dir^ji^-^ai^T 1 -;^ 1 

- (X&2-) Ji hdri/^^^-^^-^r^ai^^aiX^;^ 1- (X&2-) 
VrD^^ri/^^^-^^-^ri/ji-^-^ai^^;^] „ 7^U^'J5 : > (fg&K) 7 
;i/^;b3iX^;b N X(± (5 -{8M.T)\s*)V- 2 -;fr^V- 1 , 3 -S* ;*-=¥■ y—;i/ 
-4--r;i0 (*g$o [#ij;U£ ( 5 2 -a-*v- 1 
, 3-^t^v-;i/-4-'f;i') ^^^x^t;k ( 5 -:n^;i/- 2 -^-^v- 
l, 3-wv-;i/-4-^;W ^f;i/x7r;w ( 5 -yu vji- 2 -^-^r 

V-l, 3 -^t^V- 4 — fJV) jc^;1/oi^^;U^] ; iffi|R7 , ;i/>r.=i;U;r. 
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— ^^^/^^EW^ ^^>^;i/*— ^ilJW^E-OK 9 >X)l>& — )l>i3))//S 

ji-tuis^j )\/ ( h 7;i/^-D^< ^>^;b*;— Ji/*;^^^ „ ( 

)yti)\>n^z^i )\y (2-^^-7i>^;u^-;b3b;i//tqB-Y;b, 8-^ 
&a tbtit M7i/;K ^mm.Tiy)v^ mmmrisji^ ttJftfiiSX 

;K n-^>^>x;i/*^;K ^^rit>^;i/*-;i/^) ^cD7';i/^>^;u^-;i/ 
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;K ^>d^;i^) „ N — (C6-C10) 35§SS:&;wvE-Ob 

> C 6 -C 1 0 TV — >XJV*— )V (Mx-ltsO-V h ^)l>m) ^ 
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>i&. swbk % jMb**!^ her* u >MoffiuiiKifi. Ru^m, mm. h 

& -ho 

#SPJ§CD JlttW&ftl^tJfcLTii, S (III) T?^*nS^S3HR«#:ifi± 
x N- (n-^->^ >^;i/^h^;i/) - 4 -75 J -3 - (2, 4-y^DD-;> 
^75y)^>X75F, 4-7U-3 - (N-^^;i/-2, 
^>^V7U) - (N- (n-^>*>*;i/*-;iO ) ^>X75 h\ 4- ( 
TMr*-;!/^^) -3- ( (N -2, 4-^^DD^>^7^) 
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(iv) -e^^n2>*)©fcur(is ^tiaftttiu (E) -n- (n-^># 

>^;U^-;i/) -2- (4-7i^;i/7i-jb) xrr;vtiJi;>-4-*;i/^>i 

sc (v) -cm$tiz>%mmmmfc<DmfomtisTbt, (e) - 3- 

t-i- (2, 4-^^dp^>^;i/) -2-**-;w $*v— ;b- 5 — r;u) 
-N- (n-^>*>*;t/*^;b) - 2 -;/n^>$?T^ h\ (E) -3- (1 

- (2, 4-^D0'c>i;;i/) - 2 -pWH' 5. ;u- 5 -^ ;i0 -N- 
(n-^>^>^;u*n;b) -2-rD^>$?^ h\ (E) -3- 

D-i- (2, 4-^^DD^>i/» -2-**-;i/-r )v- 5 — r;u) 
-N- (n-^>£>*;i/*-;i/) - 2 -7*d^>^t * t>\ (E) -3- (4 
-^dd-i- (2, 4-^DD^>y;i/) - 2 -f 5. ;u- 5 - 

-OU) -N-^>-tf >^;i/*^;i/- 2 -rp^>g?:p^ h\ (E) -3- (1- 
(2, 4 -^dd^>-;;W - 2 4 -7ir;^ * ^v_ ;b _ 5 _ 

>f;u) -N- (n-^>*>*;i/*-;i/) -2-7D^>i7^ h\ (E) -3 

- (1- (2, 4-i^DD^>i>;i/) -2-^^-4-7izW5^;- 
;b-5-^;u) -N-'<>-lf>7;i/*-;i'-2-7n^>87^ (E) -3 

- (1- (2, 4 -^^DD^>i?;i/) -2-*?\M/-r ^^-;u- 4 --r ;u) 
) -N- (n — <.>*>X;i/*-;i/) - 2-7P^>^7? Ks (E) -3- ( 
1- (2, 4-^^dd^>5^;1/) - 2 -^f-;i/-r ^ ^y— 5 --r;u) -N 

- (n-^>^>^;i/*n;i/) -2- ( (^7i>-2->fji/) ^;u) -2 

-7D^>i75 h\ (E) -2-^<>^;U-3- (1- (2, 4-S^DD^ 
>iW - 2 5. VV— JV- 5 -N- (n-^>^>*;i/*- 

^ (vi) x*m$nz%mmmmtf-<Dmfomt^x&, 3- (1- (2, 4- 

^7PD^»» - 2 -^^iz-f ^V— ;u- 5 --r;u) -N- (n-^># 
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>^;i/^-;i/) 7Dtt>l!?? h\ (E) -3- (1- (2, 

(Mx.im%mv£mz, mmm^mmm, m&m&#m'j>&. «R#stt*3»*« 

*g§?#H£?f^ HftftttftJtMtgN ttK#if4*Mi»^ «g!£itt&rtMU 

mmm&mm&m) > -< u u>*y>£«tfM*ffci£s Rabs 

on-Mendenhall^^^ Kobberling-Dunnigan^<gg¥> Seip^fg 

Lawrence^f&li^ Cushing^fg^, $te*8B*«g*$) N ^ilittiliM^ H 

tlicGMP-PDE (*3£PDE-V) Mftffl, ¥f«ffi3lllfflftffls fSM3&& 
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»*i*:©ll»K:<t »)*ft-ra**x — *Wftfct±llP»#©»^ l~100mg/ 
kg, »a-?>»acD»-&0. 1~ 1 Omg/kg^-BC 1 ~ 4 HUS-^-T 

El 1 «U fls-&« (31) ~ (36) fflft^&jjN-riai?* So 
<b^«l (3 7) ~ (4 3) CD<b^&^-ri2lTfftSo 
El 3 fcfc % {b&to (44) ~ (45) <Dit¥£ l %7jkTmx*& So 

<M&M1 ; N- (n-^>* >J*;i/*-;u) - 3- (7-fef;i/7$» - 

3-7tf;i/7^-4--hD$I§^ (60.22g) fcN, N - ^ ;b 
A7< K (200ml) CiSitCN, N' — ^ ^V— ;i/ (65.09g) £— 

ft£jbD*.s SffiTT? HSIHUJIttbfco l-^>;?>7^>7. K (60.72g) 
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1, [5. 4. 0] tpy^vt-l (61.12g) SJnx. 

> 1 0 0"Ct 1 6iPIS#lfe 0 ^>7-§ffll^ETs 9 0°CT*^£g5S 
U ^DD*;UAfc7jc£;f]Q*fc 0 ^#Lfc#£zkJi#~p H 4 C&5g;T-#^ 

N- (n-^>?>X)\s*—)\s) -3- (T-fe^^^^ y) - 4 h D^>X 

) -4-_hD^>X75 K<£>ffl*itMtk ?K (300ml) SlF^y-^ (500ml) 
OS^tKz. 1 0%7kMit-f h U^Azk^M (200g) SJnx., 4 5°C~5 0°C-?r 
6B#P^«#bfe 0 MEET, (^300ml) 5§5bfc, 1 0 %^T*4 1 tt*T-^ 
iU Mi>T#J&^T— pH 2Cg!gL£o WmLfe^^^Js ^JgtS^i: 
f-<£ OifeK B B a©N- (n-^># >X)l*—)l) - 3 -75 y - 4 h 
h* (85. Og) £|§fc 0 

'H-NMR (DMS0-d6, 6 ppm) : 0.84(3H, t, J=7.5Hz), 1.27(2H, m), 1.36(2H, m 
), 1.68(2H, m), 3.48(2H, t, J=6.0Hz), 6.99(1H, dd, J=1.5 and 9.0Hz), 7.4 

0-7.60(2H, brs), 7.50(1H, d, J=1.5Hz), 8.03(1H, d, J=9.0Hz), 12.0-13.0(1 

H, brs) 0 

<S^#!I3 ; N- (.n-^>?>X)l*-)l) -3 - (2, 4— i^nn^ 
>^7 5» -4-n hD^>X75 K©|^M> 

N — (n-^>^ >;*;i/*-;u) - 3 -7^ - 4 -— h n^>X75 K (85 
• Og) ^ M2, 4-^^DD^>i;;b (105. 4g) , S^-fb^hU^A (20. Og) 
s JlS^'j^A (113. 3g) RXf**;-)l (120ml) *1}U%.tz 0 6 0 °CT- 2 4 B# P*g 
Jt#U Jg<b2, (105. 4g) £i£flDU 6 0°CT'2 4 8^ 
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mftLtzo £6fcJfifb2, 4-^^DD^>i;;i/ (105. 4g) fciiflnu 6 0°c-e 

3 0B3HBI«l*bfco (500ml) AVffiaBm&X± h 'J* A* 

i&M (500ml) fcin*. «#b#rttibfc|gg*ii9lbfco MSMbs £4ftJB& 
*J6bT*ga*»fc. teSS^-to-B-H * t^x^^T^t S ^ t C J: D , a- 
U>^6SiO N- (n-^.>^>^;v*^;i/) -3- (2, 4- s^DD"* 
>^;i/T<y) -4-^ hD^>X75 h* (66. 6g) #f&&ttfco 

'H-NMR (DMS0-d6, (5 ppm) : 0.84(3H, t, J=7.5Hz), 1 . 15-1 . 30(4H, ■), 1.40- 
1.60(2H, m), 2.94(2H, t, J=7.5Hz),4.66 (2H, d, J=6.0Hz),7.22(lH, dd, J=l 
.5 and 8.5Hz), 7.27(1H, d, J=1.5Hz), 7.30(1H, d, J=8.5Hz), 7.37(1H, dd, 
J=2.0 and 8.5Hz), 7.65(1H, d, J=2.0Hz), 8.04(1H, d, J=8.5Hz), 8.58(1H, t 
, J=6.0Hz), 11.32(1H, brs) 0 

<MMM1 ; N- (n-^># >^j^=.))y) - 4 -7 J - 3 - (2,4 
-^?DD^>^l/7;;) ^>X75 h* (3 1) <DSffi> 

N- (n-^>^ yX)^—)V) -3- (2, 4— i?9u D^>y;i/75 J ) 
-4-n hD^>X^$ K (38. 9g) £^ h^t FD77> (200ml) , — 

(200ml) StF* (800ml) SSn^feo ^©g^!»&it# b&j&*&;W Kn+M, 
7 7 4 hi~hV<?7<L (214.2g). m{3jp^.fe„ i^C9 0°CO^^;^to 
W\ 4 0#«»»E*fl(.!tb;fco KifrSL "ISMbfc. W«f£ 

«*bTl#e>nfeglSt:**ftiitx *fmbfeHfl:sasi, 7jc^. 
^Tftst^bfco f#e>nfc@^t^^y— ;b (520ml) £in;t l o o-CT-jisSt^-tK 

&±£.mm$-&izo mrnizT*. moui) *mx, tt#bfe**jBt^bfeo ii$ni% 

*0^SHSS©N- (n-^->* - 4-75. S - 3- (2, 4 — 

i?^UD'<>i;^7U)^>X7n' (3 1) (19.9s) 1fi% t>tltzo 
(31) CDtttt] 



WO 99/00359 



32 



PCT/JP98/02886 



'H-NMR(DMS0-d6, 6 ppm) : 0.81(3H, t, J=7.3Hz), 1.24(2H, m), 1.32(2H, m) 
, 1.62(2H, m), 3.40(2H, m), 4.38(2H, d, J=5.8Hz), 5.32(1H, t, J=5.8Hz), 
5.59(2H, brs), 6.56(1H, d, J=8.2Hz), 6.85(1H, d, J=1.8Hz), 7.20(1H, dd, 
J=8.2 and 1.8Hz), 7.36(1H, d, J=8.5Hz), 7.39(1H, dd, J=8.5 and 2.1Hz), 7 
.63(1H, d, J=1.8Hz), 11.32(1H, brs) D 
IR(Nujol) : 1661cm- ' 0 
mp : 180-182*C. 

< 4 ; 3- (N-^^;b-2, 4-y^DD'<>j;jl/7^) - 4- 

3-7WD-4--hDSlSi (l.OOg) „ N-A?-)\,-2, 4-i?i7DD 
s<>i?Jl7K> (1.54g) Rtffiimj-hWA (1.15g) ON, N-S^^;i/<tVl> 

A7>* h* (iomi) ^4 1 o o°ct* i 4mmmft[.tc a mwt^j^t^ua^m 
ft, mu ^«JB*««UTf§e>nfcSiffiK:y^y-;i/&jnitfco 

■CfllRtSutCiD, 3- (N-^f-;U- 2 , 4-^^DD^>i;jl/7^) 
-4-^hD$lfg (0.85g) £f§fco 
[fb-&«j©1«4] 

'H-NMR(DMS0-d6, 5 ppm) : 2.75(3H, s), 4.42(2H, s), 7.39(1H, d, J=8.4Hz) 
, 7.43(1H, dd, J=8.4 and 2.0Hz), 7.46(1H, dd, J=8.4 and 1.4Hz), 7.63(1H, 
d, J=2.0Hz), 7.68(1H, d, J=1.4Hz), 7.77(1H, d, J=8.4Hz) 0 
<m&m5 ; N- (n-^>?>X)l*=.)l) -3- (N-^/b-2, 4 

3- (N-*^;i/-2, 4-^^dd^>^?U) -4-r hD$,|ft 
(0.85g) fcN, N-^^f^A?? h* (10ml) CDS-&«nft:N, N 5 -*;i/^ 
-;i/^>r S*V-;i> (0.776g) *MT?*Pitx l«FlffltR#bfco 1-^>*>X 
h* (0.724g) 8-yTif£»?n [5. 4. 0] £>5^y^ 
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-7-^> (0.729g) *Jn*. % 1 0 O'CX'2 1 PSISflmufco £i&»&WI&U 
?h^77^- (jgtttt : ^*1?->/»l8x^-;i/= 5 0/5 0~0/l 00) t 

N- (n-'O^ >x;i/*— ;u) -3- (N-*^-;i/-2, 

-4--hn^>X75 H (0.605g) £f#fc 0 ©fctiS 

<HJ£#|J2 ; 4-T^y-3- (N-^^;i/-2, 4-^DD'<>^7 
^y) - (N- ( n ) ^>X^5. K (3 2) (D&f&> 
N- (n-^># >*;m*-;u) -3- (N-^^;i/-2, 

-4-^hP^>X75 H (0.605g) felony— ;u (4ml) fiVf h 
KD75> (4ml) „ «*&fcM-f FaV-Jl<77"( b + b V£A (3.10g) ©tK 
«tt (10ml) £in;t, 8 0°CT-2 0^jt#bfe<> SJfctt»c>!fcfcff|5»:t*\n/£fln*. 

*f*;ifcfc:J:D4-:>*5>'-3- (N-*7-;i/-2, 4-^^dd^>^7 

- (N- (n-^>^>^;i/*-;U) ) ^>X7^ K ( 3 2) (0.126g) 

[<b-&*a (32) 

'H-NMR(DMS0-d6, <5 ppm) : 0.84(3H, t, J=7.2Hz), 1.34-1.42(2H, m), 1.42-1 
.48(2H, m), 1.63-1.70(2H, m), 2.5K3H, s), 3.46(2H, t, J=7.8Hz), 4.12(2H 
, s), 5.79(2H, s), 6.68(1H, d, J=8.6Hz), 7.37(1H, dd, J=8.2 and 2.0Hz), 7 
.50(1H, dd, J=8.4 and 1.9Hz), 7.55(1H, d, J=8.4Hz), 7.58(1H, d, J=2.2Hz) 
, 7.67(1H, d, J=1.9Hz), 11.48(1H, s). 
IR(Nujol) : 1651cm-' o 
Mass(FD) : m/e 457(M)„ 
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mp : 122.5-124°C„ 

<mmm3 a- {tm^-^tkj) -3- ( (n-^;w -2, a-v 

^DD'O^?^) - (N- (ll-^>^>XJV^—)l) ) t>X7§ K ( 
3 3 ) (D&f&> 

4-T ^ J -3- ( (N-^^;U) -2, 4-^i7DD^>i;;i/7U) - ( 
xftffl. Us ttlS*^ WSOTH 6ftfc&SiS:t-7\H'T?ilSiifc3*fco Jig 

SltS^ilia «3 4 - (7t^7U) -3- ( (N-p<^;i/) 
-2, 4-^^DD^>yjl/7U) - (N — (n-^>^ Is )V) ) ^> 

(3 3) &f#fc. 
[<b^*J (33) ©^5t4] 

1 H-NMR(DMS0-d6, 8 ppm) : 0.84(3H, t, J=7.3Hz), 1.25-1.32(2H, m), 1.34-1 
.42(2H, m), 1.65-1.73(2H, m), 2.08(3H, s), 2.64(3H, s), 3.51(2H, t, J=7. 
7Hz), 4.14(2H, s), 7.37(1H, dd, J=8.3 and 2.2Hz), 7.47(1H, d, J=8.3Hz), 
7.6K1H, d, J=2.1Hz), 7.68(1H, dd, J=8.5 amd 1.9Hz), 7.90(1H, d, J=1.9Hz 
), 8.1K1H, d, J=8.6Hz), 9.14(1H, s), 11.95(1H, s)„ 
IR(Nujol) : 1662cm' '» 
Mass(FD) : m/e 499(M)„ 
mp : 163.5-165"Co 

<9&MM6 ; A, 5 2 1 - (2- (hU/f;i/->'J 

)v) _ch^r^>^^;i/) j *y^j—)\s(Dmm> 

4, 5-y7"D ; E-2-^W ^yv-;K4.91g)^N, N - ^;i/*;i/A 

.sa?mH«»ife^ 2- (H;*?-;u*>y;i/) xh^i/^^=^p ij 
h*(3.75g)**^Tt?»^t«iTU Life. ?§*££«ETT*®5fe b 
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;i/=3/l) T-^Mbs 4, 5-y7D^-2 -^^1/- 1 - (2- ( MM 

'HNMR(CDC1 3 ) : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.47(3H, s), 3.55(2H, t 
, J=8Hz), 5.24(2H, s)„ 
<m.mm7 ; 4-7d^- 2 -A^-JV- 1 - ( 2 - ( I- U »J;i,) ai 

4, 5-^70^-2-^^-1- (2- ^f^^ 
^lO -f ;i/(29.2g)S^ h7 t KD^^ >(250ml)fcjg^U 1.6 3N 

n-7-^j]sV^VI±/^*y->mm(58.1ml)%:- 5 5°Cfre>-6 0°CT-2 0##> 
B"T»Tbfc. -6 0°C-C3 0^1f#bfci, N, N-^fJl/*;i,A7$ F(5 
8g)£- 5 5°C2p£>- 6 0*CTffc*fc»TU SSt mHlltf Ufc, fiSfn:& % 

>/B£fe^;i/=3/l) -CfcFSU 4-7D€-2-^f;b- 1 - (2- ( h 
Vtf-fri/Vfr) xh+i/^f^) ^ 5 5 -a^jtf^r-tf-Tvi/^h K(l 

'H NMR(CDCh) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.52(3H, s), 3.58(2H, t 
, J=8Hz), 5.70(2H, s), 9.71(1H, s) G 

4-/0^- 2 1 - (2 - ( h u*?-;i^> x h+y^^b) 
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6NJg&(80il)4»jbnbTs mMULfe. *«E*«JET7?e*U 

fc»g*«aU teSft^^y'— ^T«fei*bfc«* MJETTflngfc^U 5 
D^Er- 2 ->t^-;i/-f 4 -tiJV^^T'JU^M h* (9. 17g)£ B&ftgg 

'H NMR(CDC1 3 ) : 2.45(3H, s), 9.53(1H, s)„ 

<WimM9 ; 4-7nt-l - (2, 4-i>^DD^>yjb) -2-^;b 
-T S*V— 5 -*;HIWMJ- 771/5* fc. F©1jI> 

5-rn^-2-^fM XPV— )V-4-tiJl^^T)ly7 : \i h* (2.25g) 
K*U *A(2.47g)£N, N-WfMW7 5 l«(15«l)fc$gJSfSU 2, 4- 
i;^DD^>^=^DiJ K(2.56g)CDN, N-^fM;i/A7 5 h*?g*£(lii)l) 
*^J!inbfeo gfiT?»Hau 7 0°CT'lMi}$Lfeo Wxf;i/§®Dbt, 7k 

>/ftffiai^-;i/=4/l) -emSSU 4-/D€-l - (2, 4-y^DD^> 

^;v) - 2 -^^;u-r 5. £V— 5 -a.n/sK^-tJ-Tvi^t K(3.42g)££€i*£ii 

J H NMR(CDC1 3 ) : 2.34(3H, s), 5.58(2H, s), 6.42(1H, d, J=8Hz), 7. 16< 1H, d 
d, J=2, 8Hz), 7.45(1H, d, J=2Hz), 9.70(1H, s) D 

<^it^J10 ; (E) -3- (4-7 r P^E-l- (2, 
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( h ij7x-^*77^7rUr» T-t^— h(1.01g)^^SDbfeo AP 
90mg)£ii;!jpu ^^f:3Wiaif;. 8liS*£E~F-CB*U 38**3/ U 
(E) -3- ( 4-7D^- 1 - (2, 4-y^DD^>yjy) -2-^;^ 
bTf§fco 

'H NMR(CDC1 3 ) : 2.36(3H, s), 3.75(3H, d, J=2Hz), 5.20(2H, s), 6.39(1H, d 
, J=8Hz), 6.53(1H, d, J=15Hz), 7.17(1H, dd, J=2, 8Hz), 7.26(1H, d, J=2Hz 
), 7.47(1H, d, J=2Hz)» 
<Wkfemi 1 ; (E) - 3- (4-7-n^-l - (2, 4-^^nD^>7 
- 2 -^^-;i/-r 5. P-J— )V- 5 --f;i/) - 2 -rD^>^cos^ig> 
(E) -3- (4-7*D€-l - (2, 4-^^DD^<>^;b) -2-^^-;u 
•f $ y*J—)V- 5 --f - 2 - ?"n^>16* ^L^X^KSOOmg)*^ ^ y 
(20ml)C*l¥U IN NaOH(20ml)SjBJPUT3 O^HiD»ftiB«Ebfco *^ 
TT 1 NJgI8&8UinbTlM4i:U ^^DP^^>-^Jfitt}bfeo £ttUB&£ttdc 
T?ifcJ£U «S*«itv^*^i>At?8g«bfe^ »«S&«ff-FT?e*U (E) 
-3- (4-7*P^-l- (2, 4-y^DD^>^) -2-^f;H?^; 
5 ->OlO - 2 -:7D'*>K<762«g)&fi&*gSi: bTfffco 

'H NMR(DMS0-d6) : 2.32(3H, s), 5.39<2H, s), 6.28UH, d, J=15Hz), 6.51(1H 
, d, J=8Hz), 7.20(1H, d, J=15Hz), 7.39(1H, dd, J=2, 8Hz), 7.74(1H, d, J= 
3Hz) 0 

<%Mm4 ; (E) -3- (2, 4 - D D^>^;i/ 
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) - 2 -^^;i/-r 5. )i- 5 --r;u) -N- (n-^>*>;*;i/*^n/) - 

2-7n^>mT* K (3 4) CD-£-fifc> 

(E) -3- (4 -7nt- 1 - (2, 4-^^DD^>^;u) -2-^;i/ 
<V"J— )l>- 5 - 2 -TP^>^(696mg)&N, N-^^f ;i/*;i/A7 

$ b*(7ml)£MU N, N' $ *V-;K376iDg)£^Jn Ofco 

^T'l^f^Jti^Ufe^ ^>*>XJ\/*>7^ K(405mg)£ 1 , 

[5. 4. 0] 7-i>(407mg)^^nUfco 10 0 c CT*3Nf^ 

T«BETT-i£^U (E) -3- (4-7d^E-1- (2, 

;u) -2-^^-;i/-f ^^^-;i/-5--r;i/) -N- (n-^>* >^)v^-)v) 

-2-7D^>i?5 K (3 4) (800mg)^afe^t btffco 
(34) 

'H NMR(DMS0-d6) : 0.82(3H, t, J=7Hz), 1.20-1.40(4H, m), 1.57-1.67(2H, m) 
, 2.33(3H, s), 3.32-3.40(2H, m), 5.39(2H, s), 6.52(1H, d, J=9Hz), 6.69(1 
H, d, J=15Hz), 7.27(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.75(1H, s) c 
Mass(ESI) : 522(M-H) Q 

<^JfS0!l5 ; 3 - (1- (2, 4-^?DD^>y;i/) - 2 -**\H/-f $ ^ 
S J— ;U-5--T;b) -N- (n-<^>P>X)l*-)U) 7"Dt:t>K7^ F (3 
5 ) <D&m> 

(E) -3- (4-^P^E-l- (2, 4-^^Dn^>y» -2-A^-)l 
<< 5. W— 5 --f)l) -N- (n-^.>£ >;*;u*— ;u) - 2 -7D^>i 
7^ K(630mg)£^*y-;i/(6mlK 1, 4 -^^-^^>(6ml)©M^^(z^b 
, 1 0%^v^-i7A^(100mgK U^A(130mg)£i§flnbfco 1 MJE©tK 
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— (^^;-;^^oo^^> = 3/9 7) -e»sau 3 - ( l - 
(2, 4-^^DU^>^) -2-*5-))/4K9'*J—)V-S-4)\,) -N- ( 
n-^>*>*;i/*=;i/) 7Dtt>t7? K (3 5) (290mg)£$$ftfi!|f&5fci; L 

UtS®} (35) ®«H4] 

'H NMR(DMS0-d6) : 0.92(3H, t, J=8Hz), 1. 18-1.35(4H, m), 1.53-1.63(2H, m) 
, 2.16(3H, s), 2.52-2.60(4H, ■), 3.27(2H, d, J=8Hz), 5.17(2H, s), 6.30(1 
H, d, J=8Hz), 6.64(1H, s), 7.36(1H, dd, J=2, 8Hz), 7.72(1H, d, J=2Hz) 0 
Mass(ESI) : m/e 444(M-H) D 

<*H60O12 ; 1- (2, 4 -5?*dd^>s>;u) - 2 S.jrV— 
)V- 5 -iDV-ftttTfrTt K©»i&> 

4-7nt-l - (2, 4-y^DPi>j;;i/) - 2 ^;i^f ^ 4?V— 
5 -#;i/**3r-tf-:p;v^fc K(500mg)£ 1 , 4 - ^ I* >( 5ml )£i§8¥U 10% 
^^AJ^UOOmg), it7A(155mg)&^SPUfc 0 lMff0D7X^Hm 

T T?S««7C * 7 Bt MfT £ tt£ b fe <D ?g ft Mffi T TH* U o 

7k«E»v^*^i>A-rSe«lU SI§M£ETT®*bts 1- (2, 4-S>*d 
P^>^;i/) - 2 -**-;i/-f < 5 -jb^jtf+iWl/^fc F(379Bg)*fi 

'HNMR(CDC1 3 ) : 2.38(3H, s), 5.62(2H, s), 6.33(1H, d, J=8Hz), 7.13(1H, d 
, J=8Hz), 7.45(1H, d, J=2Hz), 7.82(1H, s), 9.69(1H, s) 0 
<»3&flU 3 ; (E) - 3- (1- (2, 4-^^DD^>^) -2-* 
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»Ji«l 0fcgF«Ot»fft«fcD 1- (2, 4-y^DD^>^) -2-^^ 
<^vT-;i/-5-*;i/^^r-^7';i/7 ; h K(346mg)a>£> (E) - 3- (1- (2 

, 4-y^DD^>^) - 2 s>P\J— jv- 5 --f - 2 --7"n^ 

'H NME(CDC1 3 ) : 2.35<3H, s), 3.73(3H, s), 5.18(2H, s), 6.16(1H, d, J=15H 
z), 6.30(1H, d, J=8Hz), 7.15(1H, dd, J=2, 8Hz), 7.26(1H, d, J=3Hz), 7.42 
-7.55(1H, m), 7.65-7.70UH, m)„ 

<mmmi4 ; (E) -3- (1- (2, 4-^^dd^>^) -2-^ 
mmmi ltmmnmmzk*) (E)-3-a-(2, 

;b) - 2 -^wn" 5 ;b- 5 --f - 2 -rD^>^^^-;i/jix^;K3 

00mg)fre> (E) -3- (1- (2, 4-^^DD^>i/;l/) - 2 ^;i/-f 5. V 

5--r;i/) -2-rD^>^(2i0mg)^dfe^i:bT^fc o 

•H NMR(DMS0-d6) : 2.29(3H, s), 5.34(2H, s), 6.17(1H, d, J=15Hz), 6.35(1H 
, d, J=8Hz), 7.23(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.60(1H, s), 7 
•75(1H, s) 0 

<mm.ms ; (E)-3-(i-(2, a -^^DD^>y;u) - 2 + 

ftj I. 5 -jfr) -N- (n-^>^>x;i/*^;i/) -2-:td^.> 

h* (3 6) 

m&m±iL¥\m<DUft£-& ] o (e) -3- (1- (2, 4-^dd^>^ 

) -2-^^;i/>r s*V-;v-5— f;iO - 2 -rp^>^(i77mg)^?> (e) - 

3- (1- (2, A-WUU^WM - 2 -**\n/-r < )\>- 5 ->f ;i/ 
) -N- (n-^.>*>X;i/*-;i.) -2-7"o^>i7U- (3 6) (164mg)£ 
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[fb£*i (36) <DVnm 

! H NMR(DMS0-d6) : 0.82(3H, t, J=7Hz), 1.20-1. 38(4H, m), 1.55-1.67(2H, m) 
, 2.27(3H, s), 3.30-3.40(2H, m), 5.36(2H, s), 6.30(1H, d, J=15Hz), 6.36( 
1H, d, J=8Hz), 7.34(1H, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.53(1H, s), 
7.73(1H. d, J=2Hz) 0 
Mass(ESI) : m/e 444(M+H)o 

<W£M\ 5 ; 5-^DD-2-^fM S*V— )V- 4 —to 7 )V 

5 -^D^E- 2 5. ;i/-4-*;i/*"=3p-y-T;b5 = t K(400mg)£it 

«l^»**^ h U «>A2k»«[T?«t#U «s^TAtt*-ei5fe#Ufco WWJI&^lzK 
fitKv^*j/^A-cl£*IU Sl^«ETT'g*lfeo B^t^^-y->=&»U 

5 s t K(222mg)fc«£lfcBfc LTifeo 

'H NMR(CDC1 3 ) : 2.45(3H, s), 9.58{1H, s) 0 
<W&m 16; 4-^no-l - (2, 4-^i'DD^>^) - 2 

jtf+tfTVU^fc K(205ng)rt»6 4 -£dp- 1 - (2, 4-^op^>y^) - 
'H NMR(CDC1 3 ) : 2.32(3H, s), 5.57(2H, s), 6.43(1H, d, J=8Hz), 7.16(1H, d 
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d, J=2, 8Hz), 7.45(1H, s), 9.76UH, s) 0 
<W&M1 7 ; (E) - 3- (4-^DD-l - (2, 

S£ii> 

»3S«I1 0k|^a©*f^t J:D 4-^dd-1 - (2, 4-^pd^>>>;u 
) - 2 -*3-)\,<i XW—fr- 5 -*;i/jJ?*-9-7 , ;i/7 s t K(253mg)fr£> (E) -3 
- (4-^dd-i - (2, A-itZuwottK) - 2 -^^vm* 5 *V— ;i/ 

■HNMR(CDC1 3 ) : 2.33(3H, s), 3.75(3H, s), 5.17(2H, s), 6.40(1H, d, J=8Hz 
), 6.48(1H, d, J=15Hz), 7.18(1H, dd, J=2, 8Hz), 7.28(1H, d, J=15Hz), 7.4 
8(1H, d, J=2Hz) 0 

<m.mmi8 ; (E) - 3- (4-^DP-l - (2, 4-5>*DD'<>$? 

)V) -2-^f;w;yv*-;i/-5-^f;i/) - 2 -7*d^>^<d§^> 
»3ti« 1 1 1 mmammz «t d (e) -3 - u-^nn-i - (2, 4 - ^ 

^DD^>ix;u) - 2 -pWl/f 5. W—))/- 5 --HI/) - 2 -rD^^f 
;i/i^7 1 ;i/(270mg)^?> (E) -3- (4-^dd-1- (2, 4-S^dd^> 
-2-^^-;i/W s*V— 5--r;u) - 2 -7*D^>iK242mg)££fe*£ 

la il UTflfeo 

l H NMR(DMS0-d6) : 2.32(3H, s), 5.40(2H, s), 6.25(1H, d, J=15Hz), 6.53(1H 
, d, J=8Hz), 7.20(1H, d, J=15Hz), 7.39(1H, dd, J=2, 8Hz), 7.75(1H, d, J= 
3Hz) 0 

<mmm7 (E) -3- (4-^DD-l - (2, 
) - 2 -*^-;i/-r s*V— 5 --f )V) -N- (n-^>^>^;b*^;i/) - 
2-rD^>87$ h* (3 7) <D^WL> 
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mmm4tmm<Dmmzx^ (e) -3- u-^dd-i- (2, 

DP^>i?;i/) -2-*3-)l-f 5, fr*J— )l-5-J}ls) - 2 -7n^>^(130mg 
)&e> (E) -3- (4-^dd-1- (2, 4 -iJ^DD^>i;;i/) -2-^^ 

;i^f s^v— 5 --f -n- (n-^>*>*;b*-;i/) - 2 - rn^> 

f (3 7) <142ng)&fifii|gSifcb-CI§fco 
[<b^» (37) ©»«•] 

'H NMR(DMS0-d6) : 0.92(3H, t, J=7Hz), 1.20-1. 38(4H, m)> 1.57-1.68(2H, n) 
, 2.3K3H, s), 3.32-3. 40(2H, m), 5.38(2H, s), 6.51(1H, d, J=8Hz), 6.67(1 
H, d, J=15Hz), 7.26UH, d, J=15Hz), 7.38(1H, dd, J=2, 8Hz), 7.74(1H, d,J 
=2Hz) 0 

Mass(ESI) : m/e 478(M-H) e 

<mmm8 ; (E) -3- (4-^nn-l- (2, 4-^nn^>i;;i/ 
) -2-/f;K^v"-;b-5-'f;i/) -N-^>Hf >^;i/^— ;b- 2 -/d 

^>i75 h* (3 8) 

HJK09 4fcPI«ffl«f^fc:j:D (E) -3- (4-^nn-l - (2, 4-S>* 
pd^>^;u) - 2 ^ 5 ;u) - 2 -TD^>gg(ioomg- 

(E) - 3- (4-^pd-1- (2, 4-y^PD^>^) -2-^^- 
;i"f ^ fry—))/- 5 --<;i/) -N-^>-t?>*;i/*-;i/- 2-7n^>i?^ K 

(3 8) (78ng)Seeiiegi:LT»fco 
[fb^ftl (38) ©*H4] 

'H NMR(DMS0-d6) : 2.27(3H, s), 5.33(2H, s), 6.45(1H, d, J=8Hz), 6.60(1H, 
d, J=15Hz), 7.13(1H, d, J=15Hz), 7.34(1H, dd, J=2, 8Hz), 7.55-7.72(4H,m 
), 7.90(2H, d, J=8Hz)o 
Mass(ESI) : m/e 484(M-H) 0 
<Mji^il9; l-(2, 4-y^DD^>^) -2-^f;H4-7i 
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t-Y^Z-Z (fij7i^M^7-f>) )\ : vVt>U (0) (50mg)^ h;i/^>(3 
■DCMU (2, 4-^^OP^>^l/) -2-^;i/^* 

5 _^ ;l/ ^^^ T;1/ ^ t K(300mg)^»bfco ^?ST*1 0#tt#bfc 
& N 7i^;i/^H7^(126mg) CD^^y— (0.5ml) i: 2 MJKK:*- h U £ AtK 

^(o.90mi)^^inbs 8i$iaAn*tiBftiufe. KJSttftAttWcTjaa^bifcSu *f 

«f«ftt^*1f>&«MlPLTlSS*aa«lU «£ET-eftJHMIg«bT. 1- (2, 

4-y^DD^>i;;i/) - 2 4-7 i - 5^—^—5 -tDi^ 

Z-VTJlsTt M298ig)*«MteiggfcbT»fco 

'H NMR(CDC1 3 ) : 2.42(3H, s), 5.67(2H, s), 6.49(1H, d, J=8Hz), 7.15(1H, d 
d, J=2, 8Hz), 7.45-7.50(4H, ■), 7.67-7. 70(2H, ■), 9.82(1H, s) Q 

<9&mm2 0; (E)-3-(l-(2, 4 - V Z D D^>i?;u) -2-* 

Mit^j i o tmmcDmmzz d i - (2, -2-^ 

;b-4 -7irM S ^v*— 5 -^l/^+Wi/^t H(280mg)fr 5> (E) - 
3- (1- (2, 4-VPuwO*Sfr) - 2 -^f^-4-7z-JK * 

5 -^;i/) - 2 -7*D^>^^;i/^^^;K288mg)^^MfeM^i: bTtf 

, HNMR(CDC1 3 ) : 2.40(3H, s), 3.69(3H, s), 5.25(2H, s), 5.77(1H, d, J=15H 
z), 6.53(1H, d, J=8Hz), 7.21(1H, dd, J=2, 8Hz), 7.33-7. 47(3H, m), 7.50(1 
H, d, J=3Hz), 7.60-7.66(3H, m) 0 

<mmm2 1 (e) - 3- ( 1 - (2, 4-^^dd^>^) -2-^ 
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mmmi i tmrnamtttz.*.*) (e) -3 - ( i - (2, 

-2-^f;p-4-7i-;H?^-;i'-5-f;i/) -2-7D^>i^ 

*-;U:t;*7-;K263ag)j&»& (E) -3- (1- (2, 4-iSpW<>i?j],) -2 
-^f;P-4-7izM ;i/-5--f;U) - 2 -7*D^>^(228iDg)£a 

'H NMR(DMS0-d6) : 2.40(3H, s), 5.38(2H, s), 5.66{1H, d, J=15Hz), 6.57(1H 
, d, J=8Hz), 7.34-7.48(5H, m), 7. 55-7.58(2H, m), 7.78(1H, s) Q 

<mMM9 ; (E)-3-(l-(2, 4-^dd^>-^) _ 2 -^^ 
^-4-7xzH5^;-;b-5-^;i/) — N — (n-^>^>*;u*-;i,) 
-2-7*D^>^T^ H (3 9) (D<&1&> 

mmm4hmu<Dmm^&*) (e> - 3- a - (2, 4-^dd^;i, 

) -2-^^-4 -7x^;k ? 5 ;b) - 2 -:7 , P'<>K(110 

mg)*»e> (E) - 3- (1- (2, 4 — d D'O^l/) - 2 4 - 7 

ji.-;^ * 5 ;i/) -N- (n-^->^ >^;i/^~;i/) - 2 -7"D 

K ( 3 9 ) (105ng)*Bfe*SgfcbTf9fco 
[<b^«B (39) ©*W4] 

'H NMR(DMS0-d6) : 0.80(3H, t, J=7Hz), 1. 18-1.37(4H, m), 1.55-1.64(2H, m) 
, 2.32(3H, s), 3.33-3.38(2H, m), 5.35(2H, s), 6.02(1H, d, J=15Hz), 6.56( 
1H, d, J=8Hz), 7.37-7.57(7H, m), 7.77<1H, d, J=2Hz) D 
Mass(ESI) : m/e 518(M-H) 0 

<mmmi o ; (e) - 3- ( 1 - (2, 4-^dd^>^) -2-^ 

^l/-4-7irM 5 -^f ;b) -N-^>-tr>*;i/*-;U- 2 - 

:7d^>$!:p = h* (4 0) £>i^fi£> 
^H^J 4 MW.<DU.Wk. X *) (E) - 3- (1- (2, 4-^DD^>i;;b 
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) -2-^jb-4-7irM^ , ;-^-5->f^) - 2 -7*O^>^(108 
mg)friD (E) -3- (1- (2, 4-^^dd^>^|/) -2-^^^-4-7 

^ Y (4 0) (in«t)*afi|g«t b-C^ffeo 
Ms-&#J (4 0) CD4W4] 

'H NMR(DMS0-d6) : 2.30(3H, s), 5.32(2H, s), 5.97(1H, d, J=15Hz), 6.54(1H 
, d, J=8Hz), 7.35-7.70(10H, m), 7.78(1H, d, J=2Hz), 7.87(2H, d, J=7Hz) 
Mass(ESI) : m/e 524(M-H) D 

<M.mm2 2 ; 2-^Wl/- 1 - (2- ( h V 0 m h3^>^ 

;u) -r )]/(DWk> 

1- (2- ( MM3Sn^>'J;i/) j. h=^>p<?-;i/) 5. ;Kl3.2g)*»e«6 

'H NMR(CDC1 3 ) : 0.00(9H, s), 0.9K2H, t, J=8Hz), 2.45(9H, s), 3.50(2H, t 
, J=8Hz), 5.20(2H, s), 6.92(2H, s) e 
<Wimm2 3 ; 2 -*?JV- 1 - (2 - (h Vtmi/VJl,) ^ h*^?- 

h -Y ^V-;K7.00g)fr£, 2 -y^b- 1- (2- (hu^g^us/ 

U;i/) -f $ *V— iv- 5 -*;v*K=¥-y-7 , ;i/7 r t K(650ng)£«ftSt 

[ft 

'HNMR(CDC1 3 ) : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.57(3H, s), 3.6K2H, s 
, J=8Hz), 5.77(2H, s), 9.70(1H, s). 
<W&m2 4 ; (E) -3- (2 1 - (2- ( h 
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OfclS*©*ffK:J;») 2-^^-;u- 1 - (2- ( h 'J ^^-;i/^> y 
ih^r^^^-;i') *^;-^-5-*M^7^ftH (634mg) (E) 
- 3 - (2 1 - (2 - ( t- U^^^^'J;!/) x. h*is*3-JV) -f ^ 
V*-;i/- 5 -- f - 2 -yv^^m^^Ux-X^)!; (656mg) §HfiU*iibT 

'H-NMR (CDCls) : -0.OK9H, s), 0.92(2H, t, J=8Hz), 2.50(3H 3 s), 3.51(2H 
, d, J=8Hz), 3.80(3H, s), 5.28(2H, s), 6.30(1H, d, J=15Hz), 7.38(1H, s), 
7.58(1H, d, J=15Hz) 0 
Mass(ESI) : m/e 297(M+1) C 

< 413109 2 5 ; (E) -3- (2-^;W ^v-;i/-4-^;v) -2- 

motets tmm&mmzjL*) (e) -3- (2-^;i/- 1 - (2- (hu^< 

jVzlXt)]/ (653mg) fr?> (E) -3- ( 2 ^;i"f 5 ¥^J-)V- 4 --f - 
2 -7 , D^>^^^-;i/x^^;i/ (214mg) £*§fe*£ll t bTfffco 

'H-NMR (DMS0-d6) : 2.42(3H, s), 3.70(3H, s), 6.43(1H, d, J=15Hz), 7.50(1 
H, d, J=15Hz), 7.60(1H, s) a 
Mass(ESI) : m/e 167(M+1) 0 
mp : 200-203°Co 

<«JS0a 2 6 ; (E)-3-(l-(2, A - *J 9 u u *y *? )V) - 

mm* tmkvwtviSL*) (e) -3- (2-**-;i/-r s*v-;u-4--< 
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Jl) -2-7v^>M*^frx.XT)l (190mg) fr£ (E) -3 - (1- (2, 4 
-j?^do^>^) -2-^^;i/'f^^-;i'-4-^;i/) 
*=?)\,ilKt)\> (254mg) £fttfi*£i§i; LTf§fco 

'H-NMR (CDCla ) : 2.46(3H, s), 3.77(3H, s), 5.10(2H, s), 6.55(1H, d, J=15 
Hz), 6.68(1H, d, J=8Hz), 7.00(111, s), 7.22(1H, dd, J=8, 2Hz), 7.47(1H, b 
rs), 7.50(1H, d, J=15Hz) Q 
Mass(ESI) : m/e 325(M+1) 0 
mp : 135-137°C 0 

<w&M2 7 ; (e) - 3- ( 1 - (2, 4-y^np^>^) -2-* 

S£ii#>J 1 1 fcHttCtSftsfcJ: D (E) -3- (1- (2, 4-^^00^ 

258mg) (E) -3- (1 - (2, 4 — i/ 9 DD'OWI/) - 2-^^-;b-T 5 
4*V-;U-4--f;i/) -2-rD^.>it (309mg) *«J»6|gSfcbT^fe. 

'H-NMR (DMS0-d6) : 2.27(3H, s), 5.22(2H, s), 6.21(1H, d, J=15Hz), 6.90(1 
H, d, J=8Hz), 7.37(1H, d, J=15Hz), 7.42-7. 49(2H, m), 7.71(1H, d, J=2Hz) 

o 

Mass(ESI) : m/e 309(M-l) o 
mp : 134-135°C 0 

<%m®\\ 1 ; (E) -3- (1 - (2, 4-y^Dn^>^) -2-^ 
=f-)\/j KV S J-)V-A -<i ) -N- (n-^>#>x;U*n;i,) - 2-7D 
VIST'S K (4 1) 

£1K0«4 fcE«©aM*£«fc D (E) -3 - (1- (2, 4-^oda>^ 
) - 2 -^.^iz-f * *V-;i/- 4 --f;u- 2 -y'u^ym (210mg) fr£> (E) - 
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3- (1- (2, -2-*1-)],j ^\/-;i/-4--f ;u 

) ) -N- (n-s<>#>X)l*—Jl) - 2 -7D^>i?5 K (4 1) (220m 

g) *vm&mmt\,xmtzo 
at^ta (4i) <omm 

'H-NMR (CDCh) : 0.89(3H, br t, J=7Hz), 1.25-1.45(4H, m), 1.71-1. 86 (2H,m 
), 2.39(3H, s), 3.46(3H, br t, J=7Hz), 5.10(2H, s), 6.61(1H, d, J=15Hz), 
6.75(1H, d, J=8Hz), 7.05(1H, s), 7.23(1H, overlapped with CDCls), 7.47( 
1H, d, J=2Hz), 7.60(1H, d, J=15Hz) c 

Mass(ESI) : m/e 442(M-1) D 

mp 170-172'Co 

<MMMl 2; (E)-3-(l-(2, 4-s;^DD^>i;;b) -2-* 
f-JH KfV-n/- 4 --f;i/) ) -N- (n-^>* >*;i/*-;u) 7d^> 
IftT'S K (4 2) 

^Jte095 tH«©«f^C «fc D (E) - 3- (1- (2, 4-^DD^i!;i/ 
) - 2 -;^;w 5. 4 — >f ;i/) — N— (n-^>^>x;i/*-;i/) - 

2-7D^>i7* Y (150mg) fr£> (E) -3- (1- (2, 

-2-^^;i/-f 5*V-;i/-4--r;i/) ) — N — (n-^.>* >*;b*^ 
;i/) 7Dtt>i75 h* (4 2) (220mg) *JRt6*gSfc bT»fe. 
Ub&M (42) ©fett] 

'H-NMR (CDCh) : 0.89(3H, br t, J=7Hz), 1.26-1.49(4H, m), 1.78-1.90(2H,m 
), 2.39(3H, s), 2.68-2. 75(2H, m), 2.80-2.89(2H, m), 3.41(3H, br t, J=7Hz 
), 5.05(2H, s), 6.56(1H, s), 6.71(1H, d, J=8Hz), 7.24(1H, d, J=8Hz), 7.4 
5(1H, d, J=2Hz) 0 
Mass(ESI) : m/e 446(M+l)o 
mp : 120-122°C„ 

<M&m2 8 ; (E) -4-*^;i/-2- (4-7x^7iz;b) 
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4-7ir;K>X7^ftF' (6.45gK 2, 4-J^i/> (7.59g) S^i* 
ffK (10ml) ©S^*9*}Bfil 5 0°C T* 1 2l$IRUinft&3&lc 1 2 iSRBfinftMStt 

7*- ^^rit>/Mi^;i/=9/l~5/l) T?*MKUT ( E) 

-4-^^;U-2- (4-7ir;i/7ir;b) XT^l/t'J^> (4.35g) 

■H-NMRCCDCh): 2.38(3H, s), 6.98(1H, d, J=5Hz), 7. 12-7.28(2H), 7.34(lH,t 
, J=8Hz), 7.44(2H, t, J=8Hz), 7. 56-7. 71 (7H), 8.47(1H, d, J=5Hz) c 

<W&m2$ ; (E) -2- (4 -7i^7xr^) U S*>- 

4 -*;i/#>|ft©§«g> 

(E) -4-^^;i/-2- (4-7xz;i/7ir;b) oi^-Jl/kr'J S> > (4.24 
g)s =»ft-tfU> (2.08g) SWKUy> (43ml) 2 4«fHJP»a«lU 

^-TtK ( 6 5:2 5:4) T-»ifibfco IAffltt&SSET(cffil8%@ U MS 
Sixf;^-e»bt (E) - 2- (4-7i^7irjb) 
>-4-t>)l^>m (3.81g) ^fetetbtffeo 

'H-NMR(DMS0-d6): 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7. 84(8H), 7.96( 
1H, s), 8.66(1H, d, J=5Hz) 0 

<nnmiz ; (E) -n- (n-^>*>*;i/*^;to - 2- (4-71 

xf-iK^'J S>>- 4 -7j;i/^>^T^ K (4 3) 
(E) -2- (4-7i-ji/7izji/) a^-^fcry j?>-4-*;i>3i?>& ( 
277mg) Mi?^f^;VA7 5 h* (2.8ml) fcJgJBU N, N' 

5. PV—fr (194mg) SJDi-CSfiT 1 . 5 l$|gU 1 0 0°CT' 3 0#EUJMf Life 
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o ^SST'jK^U B.JiBmz^>*^ZJl<*>T$. p (209mg) tl, 
Wi/tv [5. 4. 0] ^>7 J ^^-7-3i> (210mg) SJn^-s 10 0°CT- 

j - (^DD^;i/A : : 7jc= 6 5 : 2 5 : 4 )T*)ffMU (E) -N- 

(n-^>^ >x;i/*^;u) - 2- (4-7o:-;i/7ac-;b) ;i/t: U >*> 

-A-tDV^mT^Y (4 3) (67mg) UTfifco 
Ub<&%) (43) 

■H-NMR(DMS0-d6) : 0.85(3H, t, J=6Hz), 1.30(4H, m), 1.64(2H, m), 3.22(2H, 
t, J=6Hz), 7.32-7.53(4H), 7.62-7.86(8H), 7.98UH, s), 8.63(1H, d, J=5Hz 

)o 

<mmm3o ; (e) - 4 -a^ji- 2 - (4-7i-^7x^) 

4-7i-M>X7JbrtF (6.45gk 2, 4-;i/^> (7.59g) RWmik 

mm domi) ©?i^rt)*fss 1 5 o °cr* 1 2 mmto$m$ *> iz 1 2 bsf^pm^ 
mmmm ^t>/sRxf;i/=9/i-5/i) t^ilt (e) 

-4-^^;i/-2- (4-7xZjl/7i^;i/) ai?-;UfiJ^> (4.35g) fcigfeS 
[<b£*i©*H4] 

'H-NMR(CDC1 3 ): 2.38(3H, s), 6.98(1H, d, J=5Hz), 7.12-7.28(2H), 7.34(1H, 
t, J=8Hz), 7.44(2H, t, J=8Hz), 7.56-7.71(7H), 8.47(1H, d, J=5Hz)„ 
<%H&M3 1 ; (E) -2- ( 4-7i-/l/7 -;bfc: y j;>- 

(E) -4-^^;i/-2- (4-7jZ)1/7 ai^-;i/t:u^> (4.24 

gh -«fb-tfl/> (2.08g) (43ml) ©S^*^ 2 4B#Hi(IDtft«SEl, 
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^-T?k (6 5:2 5:4) "eJl&ttiLfco ttaj*4«ETfc»IM£HU SHS* 
SfiSifA*T*«lT (E) -2- (4-y ^-)iy x.-)V) 
>-4--t})^>m (3.81g) S*lfetJ*J:btffe. 

'H-NMR(DMS0-d6): 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7.84(8H), 7.96( 
1H, s), 8.66(1H, d, J=5Hz) e 
<^imm3 2 ; ( E ) — N — (n-^>*>*;b*-;u) -2- (2 - (4 

(E) -2- (2- (4-7i-;i/7i=;i/) 4 

*>S? (277mg) £f£4£i>*^;i/*;i/AT5. h* (2.8ml) CjS»U 

S*V— ;b (194mg) SJPiTSiB-e 1 . 5B#P^ 1 0 0°Ct?3 0#ISflH$U 
fee SfiStMU fi)£I(:^>^^M>7n- (209mg) ill, 8-^ 
T-tftT^^D [5. 4. 0] "^ff^-T-xv (210mg) £iO;L. 1 0 0°C 

7 4- (i'OD^A : : zk= 6 5 : 2 5 : 4)?Mb (E) — N 

- (n-^.>^>^;i/*— ;i/) -2- (2- ( 4 - 7i~ji/7 izji/) :n^-;i< 

'H-NMR(DMS0-d6) : 0.85(3H, t, J=6Hz), 1.30(4H, ■), 1.64(2H, m), 3.22(2H, 
t, J=6Hz), 7.32-7.53(4H), 7.62-7.86(8H), 7.98(1H, s), 8.63(1H, d, J=5Hz 

<mm.mz 3 ; 3 - ( 1 - (2, 4-y^DD^>^) - 2 -**-;i/-f 5 
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VJV7U\14 )\,T%^ (338mg) §rh7tHD77> (2ml) KSSffllU ^ 

(2.10ml) £*>'J >^-e»b^o *m±t?3o^® 

«**bfc«s m>*K^ ^w^-T-fe h>?s±T*^a3b«c*i?> 3- (2-^1- 

)l) 7v\U->M*^)Ix.Xt)1' (285mg) ©rh7kh*D77> (1ml) 
^U>^T-»bfeo lMBt^bfc^ 1- (2, 4-^0 0^0^) - 
2-J-3-)]/-(^¥^—)\s-5-i3)\siS*i/7)V : T\iY: (300mg) ©rh7tFD7 
7> (2ml) ^r*&'>U>^-eWbfeo ll^ra^bfe^ fiSSJ^b^> ; En^ 

^£A£»bTi£**u siibfeo ^=£^a^bs 3- (l - (2, 4- 
i? i? ti v s<> i? - 2 -^3 L ;i"f 5. ;u- 5 --<;i/) - 3 - 1 Fn^y- 
2- (^^|-7i>- 2 --oi^^i/) rnf ^^t^^t^ (490mg) com 

<mmm34 •, (e) -3- ( 1 - (2, 4-^^dd^>^;i/) - 2 

f;K^ i ;-/i/-5-'f;i') -2 - (?-*7 x>- 2 -^;i/^7 e -;i') - 2 -r 

K«0j3 3-e»&nfe3- (1- (2, 4-^^7DD^>^;b) -2-^;i/ 
-f ^^7— ;i/-5 — T;i/) - 3-th*D*y-2 - (3^7:c>- 2-^;i/^^ 
;b) 7D^>^f;HXr^ (490mg) £S^DO*^> (5ml) fcig8?U 
fl&Kfttt (683mg) t 4 - (S^^l/T^y) fc*D^> (55mg) £»bfc 0 g£ 

ufc«, iSftUtK***- r u ->A7jc^M^^iPbi: 3 oangjtttufc 

iibfeo «**«jE»ttbTl§fea3S*h;i/x> (5ml) fc»»U 1, 8-^7 
1ft'>*D [5. 4. 0] ^>7 r >y^-7-x> (424mg) *i8JnLfeo 10 0°C 
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a^dv h^57-f— k:#u ^t>/stif;i'=i/3fg[ijLfe, aatj 

^©li^4^JE^$iLT (E) -3- (1- (2, 4-^DD^>Wl/) -2 
-^^l^f ^^;-;i/-5—fJl/) -2- (ft7i>-2->fJM^) -2 
-7D^>i^^i7f^ Oiling) 4fifeig^i:bT^fco 

■H-NMRCCDCL) : 2.34(3H, s), 3.73(3H, s), 4.12(2H, s), 5.17(2H, s), 6.30 
OH, d, J=8Hz), 6.80(1H, d, J=3Hz), 6.90OH, t, J=6Hz), 7.35(1H, s), 7.4 
1(1H, s), 7.460H, d, J=2Hz) 0 

< 14310*3 5; (E)-3-(l-(2, 4-^DD^>^) -2-^ 

f;K5^v-;i/-5--f;i/) - 2- (fjt-7i>-2-^jWf^) — 2-7 

mmm i mmm<Dmmz x <d , mmm3 4Tm^ntc (e) - 3- (1- ( 

2, 4-i??WOV)V) - 2 - KV"J—n>- 5 - J )V) - 2 - (■?- 

t7i>-2-^MfW - 2 -7"0^.>^^^;uai^5 i ;i/ (lOlmg) (E 
) - 3- (1- (2, 4-^^DP'<>^) - 2 -^;i-f * 5 - 

-iJV) -2- (f^7x>-2-^M3 L ;i/) - 2 -7D^>^ (lOOmg) 

'H-NMR(DMS0-d6) : 2.30(3H, s), 3.97(2H, s), 5.32(2H, s), 6.38(1H, d, J=8 
Hz), 6.79(1H, d, J=2Hz), 6.93(1H, t, J=3Hz), 7.25-7.27(3H, m), 7.36(1H, 
d, J=8Hz), 7.72UH, d, J=2Hz) 0 

<mmmi4 (e) - 3- (1- (2, 4-^do^>^) -2-^ 

5.^J—J]y- 5 -N- (n-^>#>*;b*n;i,) -2 - ( 
*7j>-2-^) -2-7D^>i7^ H (4 4) <D&f&> 
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•%Mm4tmm<Dmmz&t), mmm3 (e) - 3- u - (2 

, 4-^dd^>j;;p) -2-*?-)^ 5*V— 5->f;i/) - 2- (^3- 
7x>-2H;Mf;i/) - 2 -ro^>@g (85ng) t 1 >X)\s*>7 
5; K (47mg) (E) - 3- (1- (2, 4-^^DD^i/» -2-*^ 
;i"f 5. )]/- 5 --f -N- (n-^>^>^;v^-)V) -2 - ( 
7i>-2-^;i/) -2-7"D^>i7? K (74mg) *a€&*§gfcbT 

'H-NMR(DMS0-d6) : 0.89(3H, t, J=7Hz), 1 . 12-1 . 30(4H, m), 1 .46-1.56(2H, m) 
, 2.23(3H, s), 3.23-3.40(2H, m), 4.03(2H, s), 5.40(2H, s), 6.33(1H, d, J 
=8Hz), 6.8K1H, d, J=2Hz), 6.93(1H, t, J=3Hz), 7.21(1H, s) 5 7.26-7.37(4H 
, ■), 7.72(1H, d, J=2Hz) 0 

<mmM3 6; 2-^>^;i/-3- (1- (2, 4-^dd^>^) - 
2 4 ;i/-5— f ;u) -3-t \* v -rut* 

M3i0fl3 3 tmmizVX. 1- (2, 4-^DD^>^) -2-**-;i/-f 
5. ^V— ;U- 5 -iJ^^^-y-^l/^t b* (300mg) £3 - 7 ^-)vya\z*>m^ 
fil/x^r;!/ (298mg) A»5> 2 3 - (1- (2, 
;i0 - 2 -**-;i/-f 5 trv—jv- 5 --f;i/) - 3- tFn^>7"DW>ixf 
(499mg) CDffi^MfeS^fe?S«t)h LTt#fco 
<$£it#iJ3 7; (E) -2-^>^;V-3- (1- (2, 4-^^DD^> 
- 2 -^^H' ^ Jl,- 5 - 2 -rD^>ggoi^;i/a:^^;u 

S3H8I3 4 k^Cl/t, S3S09 3 6 T"f# 2 --t>i>;U- 3 - (1- ( 

2, 4-^^DD^>i?;i/) - 2 -^^•;i/-f 5 yi/— 5 - 3- t F 

□ =Sri/7D.W>^xf;i/xXr;i' (499mg) (E) - 2 3 - ( 
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1- (2, 4-^^00^;!/) - 2 -^;u-r 5. **v*— ;b- 5 --r;i/) -2 
-rD^.>^oc^;i/oi^7 i ;i/ (70mg) £ LTfffco 

'H-NMR(CDC1 3 ) : 1.18(3H, t, J=7Hz), 2.34(3H, s), 3.97(2H, s), 4.13(2H, q 
, J=8Hz), 5.18(2H, s), 6.32(1H, d, J=8Hz), 7. 11-7.27(7H, m), 7.40(1H, s) 
, 7.47 (1H, s) 0 

<MMM38 ; (E) -2 3- (1- (2, 4-i^PD^.>>> 

- 2 5. )V- 5 -2-7D^>i©H> 

Mii^j l l i:lBjf*©M{z<t t)x ^M^J37T"^e>nfe (E) -2-^>s;;i/ 
-3- (l - (2, 4-^^pd^>^;u) - 2 -^^;b-r 5. ;u- 5 ->r 

- 2 -7DA>ixf;i/X7r;i/ (57mg) fr£> (E) - 2 -^>S>;i/- 3 - 

(l- (2, 4-^^dd^>^;i/) - 2 -^^;i"T 5 ^?V— 5 --f;u) - 

2- 7"D^>^ (50mg) fta6*gafcbT»fc. 

'H-NME(DMS0-d6) : 2.29(3H, s), 3.83(2H, s), 5.33(2H, s), 6.40(1H, d, J=8 
Hz), 7.05-7.08(3H, m), 7.15(1H, t, J=7Hz), 7.26(1H, t, J=7Hz), 7.36-7.40 
(2H, m), 7.72UH, d, J=2Hz) D 

OiMMlS; (E) -2-^>^;u-3- ( 1 - (2, 4 -iS ? n v^l/V 
)V) - 2 -AT-juj 5 *"v — 5 --T;u) — N — (n-^>* >^;i/*n;i/) 
-2-7*D^.>S?:r * K (4 5) 

i:lsa«(0»f^t:J: ^ (E) -2-^>^;b-3- (1- (2, 4- 

i^^DD^>i;;p) - 2 -^^-;i/-r ^ 5 --r ;b) - 2 -7o^>i ( 

42mg) fcl-^>^>7M>7U* (24mg) fr£> (E) - 2 -^>$>;i/- 3 - 

(l - (2, 4 -yi'Do^yji/) -2-*?-;i/-f s*V— ;i/-5--f;i/) - 
N- (n-^>*>*;i/*^;b) - 2-7n^>i7~ F (25mg) ^S^Mlii: 



+ 
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■H-NMR(DMS0-d6) : 0.78(3H, t, J=7Hz), 1.07-1.27(4H, m), 1.40-1. 50(2H, m) 
, 2.22(3H, s), 3.21-3.40(2H, m), 3.90(2H, s), 5.40(2H, s), 6.32(1H, d, J 
=8Hz), 7.08-7. 10(3H, m), 7.17(1H, t, J=7Hz), 7.25-7.30(3H, m), 7.38(1H, 
d, J=8Hz), 7.72UH, d, J=2Hz)„ 
<M.mm ; db/dbv^^^fflv^fcifli«SI^TM> 

(E) -3- ( 4 -7P€- 1 - (2, 4-^^DD^>i;jl/) -2-^;i/f 
5. ¥v— )V- 5 --f ;u) — N — (n-^># yx)l7fr—)l) - 2 -ya^o^T 
U' (33) 



C57BL/KsJ-dbm db+/db+, C57BL/KsJ-dbm +m/+m (Jackson Laboratory) CD 5 



¥Ltt4fflUTtft#*l&*ffl (CE-2. tc$&&bfco S^ribtt 0 . 0 

HH4db/dbvri7X^#:fi. iftflgfigx h 'J ^ U -b KiiStS-^^T^ 

« 7 Bgfc 1 4 Bg©^F8U*t-. 'vH'J >«LMJSUfc#^X:*-* U— ^o. 

(Chase Heparinized Capillary Tubes) fcffl^TBMSfllllHRJ; SERifoU & 
•fi^iCJ: SJfoM#£f§fc 0 SM^ailiOB§i:14 0gi:j|liifi, nm^b 

vw-b^j Fm&s torn* u >m&, 7 be tz^mm. r u ^* * 

JOIjltlfe.X, 0, 7, 1 4 BilcftS£$I£U£o CO 
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iftoagctti o~i 5jt£iojfliaiftffli\ gpo-p-^dd7 oiy— 

U ^U-fe^-f FG— XttGPO-DAOSS ( h 'J^'J-fe^ KE— 5** h 

>«ft©aaSCH:2 0,u lffljfitfS (- 2 0°CT-«#rI^) fcJSW tSfrtS (7r 
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